Introduction
It is now well recognized that interstellar signatures exist in such solar system bodies as comets (Greenberg and Hage, 1990) and meteorites (Clayton, 1988) but the story told by these identifications is far from complete. Ultimately one would like to be able to infer what the protoplanetary nebula conditions were at the time the bodies formed. This involves retracing the sequence starting with a dense interstellar cloud, through the accretion disk phase of the protoplanetary nebula to the various steps in the aggregation processes and finally to the physical and chemical metamorphic processes in the final body during the subsequent 4.55 billion years. Comets provide the best and most direct evidence for early (pre)solar system conditions. Fragments of comets in the form of interplanetary dust collected in the upper atmosphere of the Earth are not quite so directly related to the protoplanetary conditions. But -and this is important -they are directly accessible for laboratory studies which reveal details in chemical and isotopic composition on sub-#m scales (Bradley and Brownlee, 1986) . Meteorites seem to have an advantage over the collected IDP's by providing many orders of magnitude more material available to study but, on the other hand, they are even further removed from their origins.
The Interstellar Dust Model of Comets
Let us first review the models of interstellar dust and comets we use here.
INTERSTELLAR DUST IN THE PROTOSOLAR NEBULA
There are basically two stages of interstellar dust (Greenberg, 1988) : (1) Diffuse cloud dust in which volatiles (like H20 ) are not present; (2) Molecular cloud dust -of which protosolar nebula dust is a special advanced state -in which volatile icy mantles of H20 , CO etc. are observed. The diffuse cloud dust consists of three populations. The major population, in terms of mass, consists of elongated particles with a silicate core and an organic refractory mantle, a few tenths of micrometers in size (i.e. core-mantle particles, Fig. la) . The organic refractory material originally started out as ices of simple chemical compounds, but has undergone up to billions of years of ultraviolet photo-processing in interstellar space. The photoprocessing has changed the icy mixture into a carbon-rich and oxygen-poor refractory material containing many different organic molecules. The second population contains very small carbonaceous particles with radii smaller than 0.01 #m. Equally small silicate particles were originally proposed for the third population by Greenberg, but recent developments indicate that this population may consists of PAH molecules instead (see e.g. Leger et al., 1987) . In the protosolar molecular cloud the dust consists of the coremantle particles with an additional outer mantle of volatile ices dominated by H20 (Fig. lb) . The expected mass fractions of three components of this dust are 0.20, 0.19 and 0.55, for the silicate, organic refractory and the volatile material, respectively. These proportions are based on the model of interstellar dust extrapolated to the protosolar nebular cloud stage and constrained by the solar system abundances of the elements. In a very dense region all the smaller particles could be imbedded in the icy mantles. The mass fraction of carbonaceous particles is about 0.06. The consideration of the volatile fraction assumes that the temperature in the protosolar nebula was not high enough to cause significant evaporation.
THE COMET NUCLEUS AND COMA DUST
Regarding the formation of comets, it has been proposed by Greenberg (1977 Greenberg ( , 1982 Greenberg ( , 1986 ) that initially aggregates of the protosolar nebula particles were made. Their tangled structure, like a bird's nest (Greenberg and Gustafson, 1981) is suggested as a possible way to provide them with rigidity. This structure may also be conjectured to be the result of random aggregation modified by slippage after particle collision at speeds of about 0.1 km/s. These aggregates in turn coalesce into larger bodies and ultimately comets. When a comet comes close to the sun, individual aggregates of various sizes are lifted from the comet and are exposed to the solar radiation. The ice mantles evaporate and the small carbonaceous particles are lost from the aggregates as well. Some of the organic material may also evaporate. Hereafter the aggregates consist of core-mantle particles composed only of organic refractory material and interstellar silicates as illustrated schematically in Fig. lc . It is assumed that under these conditions this type of porous particle constitutes the coma dust in all but the innermost part of the coma. This assumption immediately implies that the 3.4 and 9.7 /~m spectral features characteristic of interstellar dust, should show up in the infrared coma emission of a comet under appropriate conditions (Greenberg and Hage, 1990 ). The porosity P of an aggregate of interstellar dust is defined as P = 1 -(Vsolid/V)
